Abstract. In this study we examine whether the Work Ability Index (WAI) has additional value in predicting long-term absenteeism in construction industry. Results of the study show that the WAI has additional value in predicting absenteeism, but that the amount of explained variance is low. This is partly due to the definition of absenteeism in The Netherlands, where this study took place.
Introduction
Physically demanding jobs are characterized by reduced work ability, increased sick leave and early retirement [1] . Construction industry is an example of industries that are characterized by physically demanding jobs, musculoskeletal diseases, a high number of injuries, high absenteeism from work and high disability. For example, results of a survey among Finish construction workers showed that more than half of the respondents older than 45 reported that their work ability was at least slightly reduced [2] . However, there are few methods available to predict absenteeism and disability. If we would be able to identify and monitor workers who have higher chance to develop injuries and diseases and the associated absenteeism, we could take preventive action, for example using socio-technical methods such as task rotation, job enlargement, etc. to reduce the workload of workers at high risk. One of the instruments that seems to be successful in predicting reduced workability, absenteeism and disability is the Work Ability Index (WAI), developed by Ilmarinen et al. [3] . The WAI consists of 7 items which are used to create a sum score (Table 1) . In the Netherlands, working conditions and health of construction workers are monitored on a regular basis in a Periodic Occupational Health Survey (POHS) that consists of a medical examination and a questionnaire. Since 2005, the WAI has become part of the questionnaire. The purpose of this study is to examine if the WAI can predict long-term absenteeism, above and beyond the information already collected in the POHS.
Methods

Sample
Every five years, construction workers in The Netherlands have the opportunity to undergo a (free) Periodic Occupational Health Survey (POHS) [4] . Every year ~30,000 construction workers (blue and white collar) take part in the POHS. In this study the sample that had their physical examination and filled out the questionnaire in 2005 is used. Absenteeism data was collected for the period 2006-2009. The combined, longitudinal database contains data of 8,423 respondents (see Figure 1 ). Seventy-eight percent of the longitudinal sample is work site personnel (blue collar workers, N= 6,543) and 22% of the sample are construction site managers, construction firm owners, managers and technical and administrative personnel (office or white collar workers, N=1880). The respondents varied in age from 16 to 63 years. Average age of the sample was 44 years. 
Physical examination
The physical examination consists of various tests.
The tests that will be used in this study are: the Forced Expiratory Volume, a measure of the lung function, and the risk of a cardiac event, based on the Framingham score. In addition, length and weight will be used to calculate the Body Mass Index (BMI).
Questionnaire
The Periodic Occupational Health Survey Questionnaire (POHSQ) consists of two parts. The first part consists of a total of 42 health questions about lifestyle (alcohol use, smoking and exercising) impairments and diseases, recent medical treatment, and a self-reported assessment about the workrelatedness of health complaints. Examples of some of the questions are: "Do you regularly have pain or stiffness in your neck? (y/n)" "Do you regularly have pain or stiffness in your back (y/n)"?, "Do you regularly have pain or stiffness in your upper limbs? (y/n)", and "Did you, in the last 5 years, receive medical treatment for persistent back or neck complaints"? In the second part of POHSQ, 42 questions are asked about various experiences in the work situation. It covers descriptions and complaints about working postures, physical exertion, mental workload and stress, and physical and chemical hazards. In this study we use questions about physical demands (e.g. Are you, at your work, often bothered by working in the same posture for a long time? Is your work physically demanding?, etc.); and psycho-social demands (e.g. Is your work mentally very demanding? Do you have to concentrate strongly at your work? Does your work require great precision? Do you regularly work under time pressure?).
Absenteeism data
Absenteeism data was collected for the 4 years after POHS survey 2006-2009). Totally, the 8,423 were 421,773days absent from their work in those 4 years. Note that absenteeism from work in The Netherlands is not restricted to work-related absenteeism. All absenteeism, including for example absenteeism as result of an accident at home or on vacation is registered as absenteeism from work. We constructed several absenteeism measures: frequency, duration: (short term absenteeism (less than 7 days); mid term absenteeism (8-42 days) and long-term absenteeism (more than 42 days). However, we are interested in predicting long-term absenteeism. Therefore we use a single measure: Have the respondents been absent for more than 42 days in those 4 years?
Analysis
Descriptive statistics were used to describe work characteristics and absenteeism of the sample. Logistical regression analysis was used to examine the effects of age, life style variables, biometrics, job characteristics (physical and psycho-social demands), health complaints, and the WAI score on long-term absenteeism in a stepwise procedure.
Results
Descriptive statistics
In this section we provide the descriptive statistics of the POHS and absenteeism data. Results in Table 2 show that many of the construction workers (79%) are not fit according to the Dutch fit norm. Further, many respondents report a high physical workload (lifting, pulling, and pushing (48%) and static workload (37%)) as well as psychosocial workload, especially working under time pressure (59%). Results in Table 3 show that many of the construction workers in the sample report health complaints. Most of the complaints concern musculoskeletal disorders. The work ability index (WAI) of most of the respondents is either excellent (30%) or good (49%). However, 18% of respondents report moderate and 3% poor workability. Nearly 10% of the sample suffers from Chronic Obstructive Pulmonary Disease (COPD) based on their FEV1/FVC ratio, ranging from mild (6.6%) to serious (0.3%). Most of the respondents (70-80%) never report sick in a given year. Half of the respondents (50%) have reported sick in the 4-year period. Totally, respondents reported 421,773 days of absenteeism. When the respondents report sick, on average this lasts about 10 days. However, most of absenteeism is shorter than 7 days, and only a small percentage (14%) of respondents reports long-term absenteeism (more than 42 days). However, this small percentage makes up for 91% of total days of absenteeism. 
Logistical regression analysis
There is a significant relation between WAI and frequency of absenteeism (Ȥ 2 =97.2, df=3, p<0.001). Respondents with excellent or good workability report significantly less long-term absenteeism. However, we want to examine whether the WAI can predict absenteeism beyond the existing POHS data. Therefore, we conducted a stepwise logistic regression analysis, with the WAI entered in the last step. Table 8 -Results of a stepwise logistic regression analysis: Odd's ratios and (confidence intervals)
Step 1
Step 2
Step 3
Step 4
Step Results in table 7 show that many of the factors are related to absenteeism. However, in a stepwise logistic regression analysis, most of them become insignificant. In the last step (Step 5), only age; job category; autonomy; having musculoskeletal complaints; and the Work Ability Index measured in 2005 remain significantly associated with long-term absenteeism in the 4 years following the health exam. Compared with respondents with an excellent WAI score, respondents with a poor WAI score have nearly a two time (1.92) higher chance to report long-term absenteeism in the 4 years following the survey; respondents with a moderate WAI score a more than 2 times higher chance (2.27); and respondents with a good WAI about 1.6 times higher chance to report longterm absenteeism.
Conclusion
Construction industry consists of many jobs that are characterized by physically demanding jobs, which in turn is related to a high percentage of musculoskeletal disorders, reduced work ability, a high number of injuries, high absenteeism from work and high disability. If we would be able to identify and monitor workers who have a high chance to develop injuries and diseases and the associated absenteeism, we could take preventive action. We are especially interested in long-term absenteeism, because the literature shows that the chance of a construction workers returning to his job after a period of long-term absenteeism is very small [5] .
The purpose of this study was to examine whether the Work Ability Index (WAI) is a good instrument to predict long-term absenteeism. Since 2005 the WAI is part of the standardized routine health examination for construction workers in The Netherlands. Results of this study show that the WAI does predict long-term absenteeism better than many other variables such as life style characteristics, job characteristics and health complaints, including objective assessment of these health complaints (COPD) and risk of future complaints (cardiac events). The latter is interesting because collecting physical data is the most expensive part of a physical health exam.
Not surprisingly, additional analysis of the different aspects of the WAI (see table 1) show that selfreported absenteeism in the past year is the best predictor of future absenteeism. The other important predictors are self-reported workability and current medical symptoms, conditions, and injuries
Results of our analysis show that -apart from the WAI-only age, job category (blue collar vs. white collar), lack of autonomy, and musculoskeletal disorders predict long-term absenteeism.
However, results also show that only about 10% of variance in long-term absenteeism is explained by these variables. These results support earlier research on absenteeism in construction industry [6] , using another questionnaire and another sample. That raises the question how much of future absenteeism can be explained. As mentioned in the Methods section, days-away-from-work does not only consist of workrelated absenteeism. It also contains absenteeism caused by accidents and injuries in private life. This is the result of Collective Bargaining Agreements in the 1960s and it avoids the problems arising from having to determine the work-relatedness of absenteeism. Unfortunately it is therefore not possible to make a distinction between work-related causes of absenteeism and causes in the private situation.
Still, even if the Work Ability Index is not the most ideal instrument to predict absenteeism in The Netherlands, it can be used for early identification of people at risk and take prevention action in order to avoid long-term absenteeism and disability [7] .
